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Abstract:    Fluoride is    known    an inorganic, monatomic anion of fluorine,    It’s    chemical    formula F− (also 

written [F]−), whose salts are typically white or colorless. Fluoride is classified as a weak base since it only partially 

associates in solution, but concentrated fluoride is corrosive and can attack the skin. The high fluoride concentration in 

water, soil and edible content is harmful for human body. It is responsible for many disease like osteoporosis, dental 

fluorosis. Due to high fluoride in drinking water some region of Rajasthan (Ajmer-Nagaur) known as Banka Patti or kubad 

Patti (haunch back belt). A back in which the spine is curved in an abnormal way due to consuming high fluoride content 

drinking water. In the past, it was thought that food was not a rich source of fluoride for humans, however, it is nowadays 

well ratified that certain kinds of foodstuff be able to consume great fluoride content. As a consequence in the 

contemporary study of the transmission of fluoride from one tropic level to another and fluoride accumulation in the food 

chain, food items were collected from Nagaur district (Rajasthan) and analyzed. Bio Concentration Factor in fenugreek was 

analyzed among which showed maximum fluoride concentration the highest BCF found was 0.790442 in Makrana and the 

Minimum BCF was 0.702897 in Mundwa. 

IndexTerms-fluoride, Banka patti, fluorosis, bcf, fenugreek 

 

Ⅰ. INTRODUCTION:  

Fenugreek (Trigonella foenum-graecum) is an annual plant of the family Fabaceae, with bearing three small obovate to 

oblong leaflets. Which is cultivated worldwide as a semiarid crop. Fenugreek is used as an herb (dried or fresh leaves), spice 

(seeds), and vegetable (fresh leaves, sprouts, and greens). In a study on fluoride content in patients suffering from endemic 

fluorosis, fluoride consumption in certain countries through diet was in the range of 0.2 mg/L to 2.7 mg/L (Jolly et al.1974). 

Relatively it is acknowledged that low levels of fluoride in the diet are as being beneficial to tooth development in individuals 

and the accumulation of fluoride in drinking Water is a common practice in order to improve dental health. Though, prominent 

levels can lead to fluorosis shown by mottling of teeth and in extreme cases, bone abnormalities (Fuge et al.1988). Diets high 

in fat have been reported to increase deposition of fluoride in bone and thus enhance toxicity (DHHS 1991). 
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       figure1: fenugreek plant grown in the field              figure 1a: a fenugreek plant          

1.1 Taxonomic position of the Fenugreek: 

 

Kingdom: Plantae 

 

Division: Magnoliophyta 

 

Class: Magnoliopsida 

 

Order: Fabales 

 

Family: Fabaceae 

 

Genus: Trigonella 

 

Species: T.foenum-graecum 

 

 

 

Ⅱ. STUDY AREA: 
Nagaur is located at 27.2°N 73.73°E. It has an average elevation of 302 metres (990 feet). The district is divided into 

11 blocks (Panchayat Samitis) viz. Nagaur, Mundwa, Jayal, Merta, Riyan, Degana, Didwana, Ladnun, Parbatsar, 

Makarana and Kuchaman. 

 

 

figure 2: the study area of nagaur district 

 

 

 

http://www.ijrti.org/
https://geohack.toolforge.org/geohack.php?pagename=Nagaur&params=27.2_N_73.73_E_


© 2022 IJNRD | Volume 7, Issue 7 July 2022 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2207133 International Journal of Novel Research and Development (www.ijnrd.org)  

 

1160 

NEED OF THE STUDY. 
Fluoride in the ground water ranges between traces and 11.20 mg/l. Fluoride concentration in excess of maximum 

permissible limit of 1.5 mg/liter has been noticed in central and northeastern parts of the district (Report on 

AQUIFER MAPPING AND GROUND WATER MANAGEMENT Nagaur District, Rajasthan). 

Ⅲ. MATERIAL AND METHOD: 

Soil, ground water and fenugreek plant samples were collected from 10 sites of the study area (nagaur district) where 

fluoride concentration in the ground water was observed further than approved range (> 

1.5 ppm) recommended 1.5 ppm (who. 2006). Because of short rainfall vegetables of these sites were irrigated with 

the fluoridated ground water in the study area. Vegetables accumulate high levels of fluoride under these conditions. 

The fluoride concentration in the ground water samples were examined for fluoride by ion selective electrode method. 

In the study area (nagaur district) fenugreek plants were grown locally and these can easily absorb, translocate and 

accumulate fluoride. These samples were dried for 48 hours at 800c. Grinded to pass through no. 40 sieve and put in 

storage in clean dry, tightly closed plastic bottles. Bottles were rotated to mix sample systematically before removing 

aliquots. Further these samples were crushed in powder form and analyzed in the laboratory for fluoride content by 

using potentiometric method (jaoac. 1975). Fluoride is removed from dry powdered leaves with hno3 followed by 

aqueous koh. Potentiometric method and using ion selective electrode was detected to provide more accurate results 

for estimation of fluoride in taken fenugreek samples. Present study is divisible into field observation, pot experimental 

studies in banka patti area of nagaur district. 

3.1 Estimation of Fluoride Ion in the ground water: 

Determination of total fluoride content in soil and vegetation samples were estimated through naoh fusion method 

(Mcquaker at al.1977). This method involves fusion of soil and vegetation samples with 16N naoh in Ni crucibles 

placed in muffle furnace and slowly raising the temperature to 600ºc for half an hour, followed by dissolving the 

residue by heating with water on a hot plate. After the treatment samples were removed, allowed to cool, and then 10 

ml of distilled water was added to the samples with stirring to adjust the ph to 8-9. Then the samples filtered and 

transferred to 100 ml volumetric flask and diluted with double-distilled water to 100 ml. To the 5 ml of the above 

extract, 5 ml of Total Ionic strength Adjusting Buffer Grade (TISAB) solution were added and 

mixed, and the fluoride measurement was estimated through fluoride ion selective electrode (Orion 96-09 ion 

selective electrode). 

 

 

 

3.2 Regent 

 

Stock Fluoride Solution: 0.221 gm a sodium fluoride ( naf) was dissolved in distilled water and diluted to 1000 ml. 

 

1.00ml =100μgf- 

 

Standard Fluoride Solution: 100 ml stock solution was diluted to 1000 ml with distilled water. (1.00ml =10 μgf-). 

 

4. Fluoride Buffer: Nearly 500 ml distilled water was placed in a one litre beaker and 57 ml glacial acetic acid 0.58g 

nacl and 4.0g 1,2 cyclo hexy lenediumine tetra acetic acid (CDTA) was added and stirred to dissolve. After that 6N 

naoh (about125 ml) was added with stirring, until ph is between 5.0 – 5.5. Solution transferred to a one liter volumetric 

flask and distilled was added to the mark. (Hussain et al. 2012) 

. 

 

 

3.3 Procedure 

 

At first water samples were collected in tight plastic bottles from 10 different sites of Nagaur district Rajasthan as well 

as Degana, Didwana, Jayal, Kuchaman, Ladnun, Makrana, Merta, Merta, Mundwa, Nagaur, Parabatsar. 

25ml of 2ppm fluoride standard solution taken and 25 ml TISAB (Total Ionic Strength Adjustment Buffer) added 

to it and instrument regulated. 

In the same way instrument regulated with 4ppm, 6ppm, 8ppm, 10ppm, 12ppm and 14ppm standard fluoride 

solution. 

Electrode gradients if the ion meter (54-60mv) for mono valiant ions at 25°C) checked. 

 

Water sample (25ml.) Taken and 25ml TISAB added to it. 

 

Rinse electrode, blot dry and place in the sample. 

 

Stir meticulously and stable reading on the meter was noted. 

 

Recalibrate the instrument after every 3 hours. 

 

Temperature of standard and samples should be similar, rather room temperature. 

Electrode should be wash with distilled water and blot dehydrated between readings. (Saini et al.2015) 
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3.4 Total Fluoride determination in soil samples by using standard addition method: 

 

Total fluoride content in the soil samples were determined using standard addition method. (Singh V 1993). 

According to this method~ 1 gm of sample was mixed with 25ml of O.l M perchloric acid and stirred constantly for 

20minutes on magnetic stirrer. Further 25 ml 0.1 M perchloric acid was added and potential increasing was recorded 

using fluoride specific ion s elective electrode after shaking for 5 minutes. 0.2 ml of 2000 mg/L fluoride solution was 

then added and after 5 minutes shaking~ the potential developed was recorded. The fluoride content was calculated 

in ~g/gm using the following equation: 

F in μ / gm =  M  

                   M [log- 1 < Δ E / s1ope) - 1]      

Where: m = Dry mass of taken sample (grams)             (3.1)                              

M = added fluoride Mass 

 

Δ E = difference between the final and initial potential. 

 

 

 

table1: fluoride range in irrigation/ground water and farm soil of selected field sites of nagaur district (rajasthan) 

 

 

 

 

S.No. 

 

 

Field Site 

 

Fluoride range in irrigation 

water(mg/L) 

 

Fluoride range in soil 

(~μg/gm) 

 

1. 

 

Degana 

 

1.1 – 12.2 

 

1.2 – 5.2 

 

2. 

 

Didwana 

 

1.1- 8.5 

 

0.9 -7.1 

 

3. 

 

Jayal 

 

0.5 – 6.5 

 

1.8 - 5.5 

 

4. 

 

Kuchaman 

 

0.4 – 5.9 

 

0.5 – 4.8 

 

5. 

 

Ladnu 

 

0.5 – 7.1 

 

0.3 – 6.9 

 

6. 

 

Makrana 

 

0.3 – 8.9 

 

1.4 – 7.9 

7. Merta 0.5 - 8.5 0.6 – 8.0 

8. Mundwa 0.4 - 5.6 0.6 – 4.5 

9. Nagaur 0.5 – 6.6 1.3 – 5.9 

 

10. 

 

Parabatsar 

 

0.5 - 14.0 

 

0.7 – 12.0 

 

Total 

 

block:10 

 

Avg.= 0.58 - 8.38 

 

Avg.= 0.93 – 6.78 

 

 

 

 

3.5 SOIL ANALYSIS  

Bulk soil samples at 10cm depth were collected from long term fertilized pasture sites in ten different locations in 

10 blocks of Nagaur district (Jeyakumar, et al.2016) .There is Four types of soils in the district viz, clay, clay loam, 

sandy loam and sandy soil. Soil sample was collected from agricultural fields of the study area periodically. Analysis of 

soil sample from field and experimental pots were done. 
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table 2: soil type in the blocks of nagaur district (rajasthan) 

 

 

S.No. Soil type Block 

1 Clay Nagaur, Jayal, Merta, Riyan, Parbatsar 

2 Clay loam Nagaur, Kuchaman, Jayal, Riyan, Merta, Degana, Makarana, 

 

Ladnun, Parbatsar, Mundwa, Didwana. 

3 Sandy loam Makarana, Ladnun, Parbatsar, Mundwa, Didwana, Nagaur, 

 

Kuchaman, Jayal, Riyan, Merta, Degana. 

4 Sandy Nagaur, Khuchaman, Jayal, Riyan, Merta, Degana, Makarana, 

 

Ladnun, Parbatsar, Didwana. 

 

 

3.6 PLANT ANALYSIS:  

Plant material was collected from agricultural fields of the study area periodically. Analysis of plant material 

from field and pots experimental was done as follows: 

3.6.1 Bio Concentration Factor: For estimating fluoride concentrations in vegetables the common parameter is the 

Bio concentration Factor (BCF). BCF is the ratio of F concentration in the vegetable and F concentration in soil, (Pal 

et al.2012). 

For BCF estimation following formula was used. 

 

BCF = F concentration in vegetable (mg/l) 

 

              F concentration in soil (mg/l)                           (3.2) 

 

 

Experimental Design Seeds for present study were collected from kadwa khad beej bhandar Kuchamancity. 

 

Species name: Trigonella foenum- graecum 

 

Common name: Methi: Edible part –leaves and seed 

 

Sowing - September Maturity-December 

Experimental design for the effect of fluoride on Fenugreek test species, through field observation and pot experiment. 

 

table 3: different treatment levels with distilled water in the selected plant fenugreek. 

 

 

 

 

Treatment Levels Distilled Water (Control), 

Frequency of fluoride 

 

treatment levels applied 

Every next day 

Number of fluoride treatment 

 

events 

100 
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Site of application of fluoride 

 

treatment levels 

Soil surface in the pot 

Mode of application Poured in the pot 

Duration of the experimental 

 

treatment 

100 

Number of harvest Total three harvest-pre-flowering, peak 

 

flowering, post- flowering 

Individual pot size 12 inches diameter 

Population of plants maintained per pot 5 

Plant harvested per harvest per level 5 

 

 

 

 

Fluoride Treatment Level Solutions: Eight different levels were prepared by serially diluting stock (1000ppm) 

Sodium fluoride solution for conducting pot experiment using Trigonella foenum - graecum 

 

Level 1 = Distilled water (control) Level 5 = 8ppm Level 2 = 2ppm Level 6 = 10ppm 

Level 4 = 4ppm Level 7 = 12ppm Level 4 = 6ppm Level 8 = 14ppm 

 

 

figure 3: collected water samples 

 

 

figure 4: collected soil samples 

http://www.ijrti.org/


© 2022 IJNRD | Volume 7, Issue 7 July 2022 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2207133 International Journal of Novel Research and Development (www.ijnrd.org)  

 

1164 

 

 

figure 5: fluoride test of water                                          figure 6: field observation of trigonella- 

samples in laboratory                                                          foenum- graecum 

 

 

Ⅳ. RESULTS AND DISCUSSION 

 Fluoride is a non- degradable toxic substance. It accumulates in soil, plants, wildlife and human beings. Fluoride is 

transferred through fine hair rootlets into the stems, and some influences the leaves by the soil and air. In the study 

area, fluoride content in the underground water varied from 0.90ppm to 9.50ppm. Plant growth was studied 

on Trigonella foenum - graecum with high fluoridated water of selected villages of study area. This fluoridated water 

gets accumulated in different plant parts of the crops grown in the study area. 

 

 

Present studies were divisible into field experimental Studies, and observation. 

 

Water of diverse treatment level was poured every alternate day to the plants in the field. The experiment was 

terminated when the plants completed post – flowering stage (in 45 days). The plants were harvested at the following 

three stages .The experiment was carried out for the entire life cycle of 100 days of this Fenugreek. 

Pre – flowering stage (after 45 days of treatment) 

 

Peak – flowering stage (after 60 days of treatment) 

 

Post – flowering stage (after 90 days of treatment) 

 
 

figure 7: growing fenugreek in the pot 
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. 

table 4 -total bcf factor of trigonella foenum- graecum after harvesting at pre, peak and post flowering stage through 

field observation 

 

 

 

 

 

 

 

S.No. 
 

Field Site 
 

Total BCF Factor 

 

Pre-Flowering stage 
 

Peak-Flowering stage 
 

Post-Flowering stage 

 

1. 
 

Degana 
 

0.725975 
 

0.74858 
 

0.724105 

 

2. 
 

Didwana 
 

0.774091 
 

0.777941 
 

0.777878 

 

4. 
 

Jayal 
 

0.574018 
 

0.582819 
 

0.747779 

 

4. 
 

Kuchaman 
 

0.477097 
 

0.519911 
 

0.748194 

 

5. 
 

Ladnu 
 

0.495481 
 

0.594472 
 

0.789518 

 

6. 
 

Makrana 
 

0.479248 
 

0.580984 
 

0.790442 

 

7. 
 

Merta 
 

0.505895 
 

0.700779 
 

0.775917 

 

8. 
 

Mundwa 
 

0.559991 
 

0.587775 
 

0.702897 

 

9. 
 

Nagaur 
 

0.725975 
 

0.748581 
 

0.724105 

 

10. 
 

Parabatsar 
 

0.477097 
 

0.519911 
 

0.789518 

 

4.1 DISCUSSION:  

In the Previous studies it have been shown that the growth and productivity of many crops are unfavorably affected 

by fluoride (Rathore 1987). Similarly the present study earlier studies approve that fluoride has the tendency to be 

stored in the vegetable leaves (Kabasakalis and Tsolaki1994). Likewise it has been testified that leafy vegetables viz. 

Raddish leaves (Raphanus sativus), Spinach leaves (Spinacea oleoracea) and mustard leaves (Brassica compestris) 

were found to store 14.96 µg/g, 29.15 µg/g and 14.59 µg/g fluoride respectively, which have been irrigated with 

water having 3.54 mg/L to 11.82 mg/L fluoride (Bhargava and Bhardwaj 2009). Fluoride enters in human food and 

beverage chain in increasing amount through the consumption of tea, wheat, spinach, cabbage, carrots and other 

Indian foods (Cao et al. 1998; Lakdawala and Punekar 1973; Susheela A.K. 2003). The observations have been 

proved from studies done in China suggested that contribution from food can significantly contribute to the total 

fluoride uptake . Therefore, fluoride content in food should not be omitted in evaluating the total fluoride uptake. 

Fluoride ion in vegetation is resulting from contaminated air and soil. Fluoride ion in the air enters the plant through 

the leaves, and in soil through the roots. Outer structure of fruits and vegetables have more fluoride ion than internal 

parts. Leaves in the center of a head of covered cabbage had 30 ppm, while the outside leaves contained 34 ppm. 

Thus after calculating the data of the present study it has been observed that fluoride not 

http://www.ijrti.org/
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only come into through water but also with many edible items. Fluoride of food items be determined by upon the 

fluoride contents of soil and water used for irrigation. Fluoride in water contributes significantly to the total coverage 

of an individual to this element but is not the only source of coverage. Fluoride in food plays a vital role in causing 

fluorosis whereas fluoride in drinking water plays major role. The fluoride content of the food items vary from place 

to place. Fluorides levels vary widely even between samples of the same kind of food. Thus it is concluded that role 

of diet in fluorosis has a double sword action so fluoride content in food should not be disregarded in assessing the 

total fluoride uptake. 

 

 

4.2 CONCLUSION:  

In above study it is clear that the fluoride content is more excessive in the soil and water of Nagaur district. Due to 

presence of salty region in Didwana and Kuchaman BCF has recorded respectively 0.777878, 0.748194 while in the 

Makrana BCF was 0.790442 cause of marble slurry during post flowering stage of Fenugreek.. The highest BCF 

found 0.790442 in Makrana and the Minimum BCF was 0.702897 in Mundwa. Based on data of the current study it 

was analyzed that fluoride can enters through water as well as with many vegetables like Trigonella. Fluoride of 

vegetables depends upon the fluoride substances of soil and irrigation water. The fluoride containing vegetables plays 

a vital role in affecting fluorosis while fluoride in drinking water plays major role. The fluoride content of the 

vegetables (Trigonella) differ from place to place. Fluorides levels may fluctuate usually even between samples of the 

same kind of food. Therefore it can be concluded that diet is responsible for fluorosis has a double sword stroke as a 

result fluoride content in food have to be noticed in calculating the total fluoride uptake. 

  
 

 

figure 8: effect of dental fluorosis in 13 years old boy. 
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